The association of developmental defects of the cerebellar vermis with mental retardation, episodic hyperpnoea Computed tomography (CT) of the brain showed moderate dilatation of the lateral and third ventricles and the posterior fossa was almost entirely filled with a cyst of CSF attenuation which was continuous with the fourth ventricle. There was a remnant of brain tissue anteriorly in the floor of the posterior fossa. The cerebellum appeared to be absent (fig 1) . At the age of 7 days a cystoperitoneal shunt was inserted. The child continued to have frequent episodes of apnoea and tachypnoea and died at 6 weeks from a purulent meningitis. Case 2 MK, the brother of the girl described in the case history 1, was born at term after an uneventful pregnancy. There was polyhydramnios and the amniotic fluid was meconium stained. The airways were cleared after immediate endotracheal intubation and the child received positive pressure ventilation for five minutes. Apgar scores were 4, 9 and 10 at 1, 5, and 10 minutes. Birth weight was 3300 g and headcircumference was 35 cm. Malformations noted at birth were polydactyly of both hands and feet and bilateral fleshy nodules on the under surface of the tongue. At the age of 9 hours he began having apnoeic episodes followed by tachypnoeic respiration. Unless terminated by tactile stimulation, or mask and bag ventilation, the apnoea lasted up to two minutes and was associated with bradycardia and cyanosis. The tachypnoeic episodes lasted up to 20 minutes with a respiration rate of 80 to 100/min. Haemoglobin, glucose, calcium, blood gases, CSF examinaion and a chest radiograph showed no abnormalities and blood and urine cultures remained sterile. An EEG showed patchy irregular slow activity. A skeletal survey revealed postaxial polydactyly of hands and feet with supranumery carpal bones, obtuse mandibular angles, upper cervial vertebrae with patent posterior arches, numerous wormian bones in the lambdoid sutures and a small midline defect inferior to the lambda. CT of the brain showed an enlarged fourth ventricle communicating with a midline cystic space extending to the cistemra magna (fig 2) . Chromosomes were normal. Ultrasound examination of the kidneys showed no abnormality. All aspects of his development have been delayed: He smiled at three months, was able to lift up his chin at four months and followed with his eyes at ten months. He continued to have episodes of irregular respiration. When examined at 26 months he could hold his head upright but was unable to sit unsupported. He was generally hypotonic and tendon reflexes could not be elicited. He had developed a roving nystagmus, he reacted to auditory stimuli but had not started speaking. The head circumference was below the 2nd centile. A repeat CT scan showed no change compared to the previous one and ERG and VER were normal.
Discussion
Developmental defects of the cerebellar vermis are classified into the following categories: simple aplasia, Joubert syndrome, Dandy-Walker malformation, and tectocerebellar dysraphism with occipi- The symptoms of the Joubert-Boltshauser syndrome are episodes of tachypnoea occurring in wakening and in non-rapid eye movement sleep, apnoeic episodes and irregular jerking eye movements. Postmortem examination in one case3 showed aplasia of the vermis, heterotopia of cerebellar nuclei and anomalies at the level of the cervicomedullary junction. These included absence of the pyramidal decussation and abnormalities of the solitary and gracile nuclei, which were thought to account for the abnormal respiration.
In Dandy-Walker malformation neuropathological findings are aplasia of the vermis, heterotopia of the cerebellar and cerebral cortex, anomalies of medullary centres with a widespread distribution and cystic dilatation of the fourth ventricle. The clinical features in our patients were characteristic of Joubert-Boltshauser syndrome. However, neuroradiological findings in case 1 were typical of Dandy-Walker malformation. In addition, both patients had occipital bony defects in the skull indicating the presence of an encephalocoele which is a feature of tectocerebellar dysraphism."I Considerable overlap between syndromes with dysplasia of the cerebellar vermis has occurred in our patients. They have a condition resembling JoubertBoltshauser syndrome with polydactyly and tongue tumours. Whether this association is a separate entity will have to be determined by further reports of sibships.
